BIOCHIP SCANNER DEVICE 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a biochip scanner device, particularly to 

a biochip scanner device to detect fluorescent signal emitting from biochips. 

2. The Prior Arts 

[0002] As "working draft" of the human sequence produced by the Human Genome 
Project published in Nature (15 February, 2001), simultaneously with a companion 
publication of the human sequence generated by Celera Genomics Corporation 
(Science, 16 February, 2001), how to find out function of genes becomes the next 
important goal. To accelerate the progress of the related research, high-throughput 
tools for efficient analysis are available. Biochip, results of mass of samples expressed 
on surface of the small solid carrier, is such a useful analytic tool. Biochip can be 
employed in gene expression, drug selection and disease diagnosis in both basic 
research and clinical application fields. 

[0003] DNA chip is the majority of the biochips. Fig. 1 illustrates a detection 
method of the biochip. A number of known DNA fragments (2) are placed on a 
surface of a solid carrier and form a DNA chip (1). Generally, DNA probes (2) are 
arranged in an array called DNA microarray. Unknown DNA fragments (3), target 
DNA, are labeled with fluorescent dyes. The DNA chip (1) is then hybridized with the 
target DNA (3). After washing, only DNA fragments hybridized with the DNA probes 
are left on the DNA chip (1). A biochip reader can then read and detect the 
fluorescence excited from the fluorescent dyes. 

[0004] FIG. 2 shows a conventional biochip reader. In the biochip reader, 

beams of light emitted from a laser light source (40) pass through a focusing lens (41) 
and are reflect by a beam splitter (42), and then further pass through the focusing lens 
(43) to a surface of the biochip (44) that is deposited in the reader (2). The fluorescent 
dyes on the biochip (44) are excited by the beams and in turn emit the fluorescence 
(45). The fluorescence (45) so emitted passes through the focusing lens (43), the beam 
splitter (42), and the focusing lens (46) in sequence. The fluorescence (45) goes on 
through a filter (47). An optic signal is thus applied to a photomultiplier tube (PMT) 
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(48), which converts the optic signal into an ampUfied electrical signal. The electrical 
signal is fed to a computer (49) and processed to form an image data. In the 
conventional biochip reader, to acquire the final result required scanning all samples 
on the biochip, converting optic signal into an electrical signal, and processing the 
electrical signal to form image data for analysis. The conventional biochip is 
disadvantageous since errors occur in processing the electrical signal into image data. 
Further, it takes much time to analyze the image. 

SUMMARY OF THE INVENTION 

[0005] A primeiry object of the present invention is to provide a biochip scanner 
device that overcomes the above-mentioned disadvantages and allow^s doing a real- 
time analysis with simultaneously scanning. Scanning all samples on a biochip and 
forming image data for analysis are no longer necessary. Therefore, easy and efficient 
operation is realized. 

[0006] The second object of the invention is to provide a biochip scanner device 
that reads electrical signal firom a photomultiplier tube (PMT) directly without 
converting the electrical signal into image data first and thus eliminating errors 
occurred in the conversion processing. 

[0007] Furthermore, there is no need for setting lens before the PMT. As a result, 
the structure of the device is simplified and the production cost is reduced. 
[0008] In order to realize the foregoing objects, a biochip scanner device of the 
present invention comprises: a light source for emitting a light beam; a light 
processing unit for focusing the light beam onto the biochip to excite fluorescence 
fi-om a fluorescent target on the biochip; a filter for filtering off the light beam fi-om 
the light source; a photomultiplier tube (PMT) for detecting and converting the 
fluorescence into an electrical signal; and an output device for outputting/displayirig 
the electrical signal detected by the PMT. No conversion of the output signal of the 
output device into image data is needed. The light processing unit comprises: a beam 
splitter for redirecting the light beam to pass through a focusing lens, which focuses 
the light beam onto the biochip and excite fluorescence fi-om a fluorescent target on 
the biochip. Another focusing lens may be set between the light source and the beam 
splitter to enhance the focus effect. 

[0009] Furthermore, image data may be selectively produced from the signal 
detected by the PMT. The image data is used for reference in comparison with the 
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detected signal of samples on the biochip. The signal intensity of each sample still 
comes from the signal detected by the PMT and therefore no errors arose as what 
happened in the process of converting the electrical signal .into image data in the 
conventional biochip. 

[0010] A real-time analysis proceeds while samples are being scanned on the 
biochip. Fluorescence of each sample is collected by the PMT, which converts the 
fluorescence signal to electrical signal. Setting lens before the PMT is no longer 
needed for unnecessary converting the electrical signal into image data. 
[0011] For more detailed information regarding advantages and features of the 
present invention, examples of preferred embodiments will be described below with 
reference to the aimexed drawings. It is to be understood that both the foregoing 
general description and the following detailed description are exemplary and 
explanatory and are intended to provide further explanation of the invention as 
claimed. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The related drawings in connection with the detailed description of the 
present invention to be made later are described briefly as follows, in which: 
[0013] FIG. 1 illustrates DNA chip detection system in the prior art; 
[0014] FIG. 2 is a schematic view showing one example of a conventional 
biochip reader; 

[0015] FIG. 3 is a schematic view showing one embodiment of the biochip 
scanner device of the present invention; 

[0016] FIG. 4 shows real-time output signal obtained by the biochip scarmer 
device of the present invention; 

[0017] FIG. 5 shows comparison image data of samples on the biochip obtained 
by the biochip scaimer device of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0018] A preferred embodiment of the present invention will now be described 
in detail below with reference to the accompanying drawings. FIG. 3 shows an 
embodiment of a biochip scaimer device in accordance with the present invention. 
The biochip scanner device, generally designated with reference (5), comprises a light 
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source (50) for emitting a light beam. A beam splitter (52) redirects the light beam 
through a focusing lens (53), which focuses the light beam onto a biochip (54) to 
cause excitement of fluorescence (55) from a fluorescent target deposited on the 
biochip (54). A filter (56) filters off the light beam firom the light source (50). A 
photomultiplier tube (PMT) (57) detects the fluorescence and converts the 
fluorescence into an electrical signal. An output device (58) receives and shows the 
electrical signal detected by the PMT. Another focusing lens (51) may be set between 
the light source (50) and the beam splitter (52) to enhance the focus effect. 
[0019] Biochip is placed on a platform (59) when analyzed by the biochip 
scanner device of the present invention. The platform (59) is movable in two different 
directions, for example X and Y directions, under the control of a computer (58). In 
scanning, a light beam from a laser source (50) passes through the focusing lens (51) 
and reaches a surface of biochip (54). Fluorescence (55) is excited from the 
fluorescent target on the biochip (54). The fluorescence (55) passes through the beam 
splitter (52). The light beam fi-om the light source is filtered out by the filter (56), the 
fluorescence is clearly detected by the PMT (57) and converted into an electrical 
signal. The electrical signal is transmitted to an output device (58). The signal is 
output/display directly fi*om the output device (58). For the convenience of result 
analysis, the output device (58) may be a computer, which may comprise a formula to 
control the platform (59) more easily. 

[0020] The output signal fi-om the PMT is shown in FIG. 4. A real-time analysis 
proceeds while samples are being scanned on the biochip. The biochip scanner device 
of the present invention reads the electrical signal from PMT directly without 
processing it into image data. 

[0021] In addition, image data as shown in FIG. 5 may be selectively produced 

from the signal detected by the PMT. The image data is used for reference in 
comparison with the detected signal of samples on the biochip. The signal intensity of 
each sample still comes from the signal detected by the PMT and therefore no errors 
arose as what happened in the process of converting an electrical signal into image 
data in the conventional biochip. 
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